































































































WOMEN, MINORITIES, DISABLED PERSONS, AND THE SCIENTIFIC PIPELINE 23

Persistence in Scientific Majors. Few data are available to docu-
ment the persistence of minorities in scientific majors during their col-
lege years. However, a comparison of the percentages of black and
Hispanic freshmen choosing majors with the percentages of those
groups attaining bachelor’s degrees in these fields suggests that minori-
ties defect from science at higher rates than their white counterparts.
While these data do not reveal whether minority freshmen are switch-
ing to other fields or leaving college altogether, they do document
further minority losses from the scientific pipeline. Interestingly, how-
ever, a recent analysis found that of the students who scored highest
on the SAT, minority science majors had higher rates of persistence
than whites (Hilton, Hsia, Solorzano, and Benton, 1989). This group,
of course, represents only a small fraction of minority college students.

There is conflicting evidence about gender differences in persistence
in scientific majors. Most studies have found that men persist at
higher rates than women (see, e.g., Corbett, Estler, Johnson, Ott,
Robinson, and Shell, 1980; LeBold and Shell, 1980; Matyas, 1986;
McNamara and Scherrei, 1982; Schonberger and Holden, 1984, 1987);
however, a few studies have found persistence rates of women to be
equal or actually higher (DeBoer, 1984a; Gardner, 1976; Greenfield,
Holloway, and Remus, 1982; Ware and Dill, 1986). Some of this con-
flict may be explained by changes in persistence rates over time,?! but
more can be attributed to differences in sample sizes, year during
which attrition was measured, and the extent of study controls for abil-
ity and prior experience. We can probably be most confident about
recent investigations of attrition among large, comparable groups of
male and female students. Such studies do suggest that equally well-
prepared women defect from science at higher rates than men, particu-
larly during their freshman year.2

Degree Attainment and Graduate Study. As discussed above,
blacks and Hispanics are significantly underrepresented among those

21A study of Purdue engineering majors found that in the 1960s, the persistence rates
of women were half those of men, but since the 1970s, the persistence rates have been
nearly equal (Jagacinski and LeBold, 1981).

2Ware, Steckler, and Leserman (1985) found that a group of first-year college men
and women who were equally predisposed toward a science major (90 percent had indi-
cated an interest in majoring in a scientific field on their college application) and of
equally high ability (having nearly identical SAT mean scores) persisted after the first
year at different rates, Only 50 percent of the women actually declared a major in sci-
ence, compared with 69 percent of the men. A follow-up study of this group, however,
suggests that gender differences in attrition may be less pronounced after the first year of
college, since matched pairs of these students who persisted into their second year
showed no gender differences in attrition (Ware and Dill, 1986). In another recent study,
the female majors were actually found to be better prepared than the males (Schonberger
and Holden, 1987).

U

T T ST S —y T

L



R

24 LOST TALENT

earning bachelor’s degrees in science and mathematics. These minority
college graduates do not continue in graduate school at the same rates
as whites, and those in scientific fields constitute about 1 percentage
point less of their proportion of undergraduate majors.?> Consequently,
both the failure of blacks and Hispanics to acquire the necessary
undergraduate preparation and the failure of those who pursue gradu-
ate study to concentrate in these fields contribute to their under-
representation among the population attaining graduate degrees in sci-
ence. Black males experience the greatest overall difficulty attaining
the necessary preparation for science careers.
Women as a group, unlike minorities, are not negatively affected by ¢
overall lower rates of bachelor’s and master’s degree attainment (they
earned slightly more than 50 percent of these degrees overall in 1986).
Like minorities, however, they are constrained by lower rates of attain- :
ing scientific bachelor’s degrees, lower rates of doctoral-level participa- t,
tion generally (they earned 36 percent of the doctoral degrees in 1986), ‘

and lower rates of selecting scientific majors in graduate school
(NCES, 1988).

ACHIEVEMENT, OPPORTUNITIES, AND CHOICE

L]
Where trend data are available, we find some evidence that all of the t
patterns described above may be changing. The achievement gap
between blacks and whites, for example, has narrowed steadily over the
past several years, as has that between females and males. The finding
that gains have been largest among the youngest children suggests that
these trends may continue. Other data suggest that girls are
increasingly participating in high school mathematics and science
courses. As yet, however, the prevailing patterns of underrepresenta-
tion among these groups have not been altered significantly. And for
minorities, in particular, the magnitude of achievement and opportu- ;
nity differences suggests that it will be difficult to fundamentally alter v
this pattern.

WHY THESE DIFFERENCES?

The most obvious approach to increasing the participation of |
women, minorities, and disabled people is to determine the reasons for ¢

21n the fall of 1986, blacks constituted 3 percent of the full-time graduate students in
all fields of science and engineering; Hispanics, 3 percent; and whites, " ' percent . !
(National Science Foundation, 1988). ‘y



















30 LOST TALENT

supported by unequivocal evidence. Most responsible analysts hold
that biological factors are only one of many types of possible influ-
ences, and their effects (if any) on spatial ability may be relatively
small (see Crockett and Peterson, 1984).

Third, the possible relationship between spatial ability and gender
differences has also been hotly debated. While a number of scholars
have found a correlation between the two (see Fennema and Sherman,
1977), others (e.g., Benbow and Stanley, 1982) have suggested that the
relationship helps to explain gender differences in mathematics
achievement. However, most researchers conclude that studies
attempting to link visualization and mathematical skills have been
inconclusive at best (e.g., Fennema, 1984). Few researchers have
directly tested the relationship or collected the longitudinal data neces-
sary to establish causation. Moreover, recent meta-analyses of the
literature to date have concluded that the relationship itself has insuf-
ficient empirical support (Chipman, Brush, and Wilson, 1985; Linn and
Peterson, 1985).

A recent reanalysis and synthesis of studies of gender differences
performed over the past 20 years makes most of these debates moot:
Linn and Hyde (in press) report that gender differences in mathemat-
ics and science abilities have dwindled to almost nothing over the past
20 years. While one sex difference remains (males mentally rotate fig-
ures more rapidly), girls’ poorer performance can be remedied with
training. Most important, growing numbers of solid theoretical and
empirical studies are demonstrating that cognitive skills can be learned
(Brown and Campione, 1982; Sternberg, 1983; Derry and Murphy,
1986) and that both girls and minorities can acquire them (Connor and
Serbin, 1985; Ginsburg and Russell, 1981). Thus, even if important
group differences in cognitive abilities do exist, they may not neces-
sarily be unalterable. That is, interventions can be constructed to over-
come these differences and, potentially, the achievement disparities
they cause.

AFFECTIVE FACTORS

Several studies have investigated the possible influence of a variety
of attitude, motivation, and self-perception factors on the achievement
and participation rates of minorities and women. Speculation about
the relevance of these factors arises from the theory that individuals
pursue areas they value and in which they expect success (see, for
example, Chipman and Thomas, 1984). Support for the potential
importance of affective factors also comes from analyses suggesting
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